Four new eremophilane-type sesquiterpenoid alcohols were isolated from Cremanthodium helianthus collected in China and their structures established on the basis of spectroscopic analyses. All of them had 9-en-8-one partial structures with one more double bond either  11 ,  11(13) , or  7(11) . Two of them had a hydroxy group at C-1 position.
The area of Hen gduan Mountains in China is very interesting from the view point of plant div ersity. We ar e investigating both interand intra-specific diversity of Ligularia species collected in this area and have reported some results [1] [2] [3] [4] [5] [6] [7] [8] . The gen us Cremanthodium (Asteraceae) is close to Ligularia [9, 10] . They are small in plan t size with tiny flowers and gr ow in the h igher mountains than Ligularia. It is not so easy to collect a lot of samples at one time. However, we are studying intra-specific diversity and use just one individual plant in e ach case, which is enough for us to analyze the chemical constituents. Some reports appeared to isolate hydrocarbons and aromatic compounds as well as bisaborane-and oplopane-type sesquiterpenoids from four Cremanthodium species [11] [12] [13] [14] [15] [16] [17] [18] [19] . We had oppotunities to collect C. helianthus in 2008 and 2009 in China. We found four new eremophilane-type sesquiterpenoids, 1-4, as well as known compou nds 5-9. Now w e report our results of this study in detail.
Compound 1 showed a quasi molecular ion peak at m/z 235 and its molecular formula was determined to b e C 15 H 22 O 2 by HRCIMS spectrum. The I R spectrum indicated the presence of a h ydroxy (3437 cm -1 ) and a carbonyl (1672 cm -1 ) group, which was supported by the 13 C NMR data (  66. 5, 199.4) . The 1 H NMR spectrum showed the presence of a doublet methyl group ( 0.55, J = 6.1 Hz), a singlet methyl group ( 0.63), oxymethylene protons ( 4.19, 4.26, each dd with J = 12.7, 5.5 Hz) , an olef inic proton ( 5.71), and exomethylene protons ( 4.87, 5.22) (Tab le 1). The 13 C NMR an d HSQC spectra suggested the presence of two methyl, six methylene, three methine, and four qu aternary carbon sig nals. Because the degree of unsaturation w as five, th is molecule should be bicy clic. The HMBC spectrum indicated correlations between H-15 and C-3 and C-5, between H-14 and C-4, C-5, C-6, and C-10, between H-13 and C-7, between H-12 and C -13, between H-6 and C-8, an d between H-9 and C-1 and C-5 (Figure 1 ), s uggesting that the eremophilane skeleton with 9-en-8-one structure for this compound, and that C-12 position is substitut ed with a hydroxyl function. The stereochemistry was determined by the NOESY s pectrum ( Figure 1 H-3, between H-3  and H-15, and between H-1  and H-9 were observed. Therefore, the three carbon unit at C-7 should be  and vicinal dimethyl group . The CD spectrum showed the positive Cotton effect at 237 nm (+20842; EtOH), which was very similar to that of known enone 5 [4, 5, 7, 20] , also isolated from this extract (see Experimental). Thus, this compound is established as (4 S,5R,7S)-12-hydroxyeremophila-9,11(13)-dien-8-one. Compound 2 had the sam e molecular formula as that of compou nd 1. The 1 H NMR spectrum exhibited the presence of a s inglet and a doublet methyl group as well as the one attached to the olefin ic carbon ( Table 1 ). An olefinic pro ton at C-9 appeared at  5.88 as a broad singlet, almost the same position as that of compound 1. The methyl group observed at  2.29 as a broad singlet was assigned as H-13, because the chemical shift was almost the same as that of dehydrofukinone (Z-methyl group).
The proton connectivity for H1-H2-H3-H4-H15 was revealed by the COSY spectrum. The NMR spectrum is similar to that of kanaitzensol, previously isolated from Ligularia kanaitzensis [4] . Thus, the planar structure was determined as 9,10-dehydrokanaitzensol (=12-hydroxyeremophila-7(11),9-dien-8-one). The geometry for  7 (11) was E, because the NOE between H-12 and H-6 was observed. Therefore, this compound was established as (7(11)E)-12-hydroxyeremophila-7(11),9-dien-8-one. Compound 3 exhibited the quasi-molecular ion peak at m/z 235 and the molecular formula was determined to be C 15 H 23 O 2 (HRMS). The HMBC spectrum showed the similar correlation peaks as detected in the case of compound 1 (Figure 3 ), establishing the eremophilane skeleton. The presence of a hydroxy group was indicated by the IR absorption at 3443 cm -1 . The position of the hydroxy group was determined at C-1, because the HMBC correlations were detected between H-1 and C-9, C-10, and C-5. The planar structure of this compound should be 1-hydroxyeremophila-9,11-dien-8-one. The stereochemistry was determined by the NOESY spectrum. As illustrated in Figure 3 , the NOE between H-1 and H-9, between H-14 and H-7, and between H-15 and H-14 was observed. These observations indicate that the hydroxy group of compound 3 is .
The absolute configuration was determined by the CD spectrum (+37156; EtOH (220 nm)) as depicted in the formula.
Compound 4 had the same molecular formula as that of 1-3. The presence of a hydroxy group was indicated by the IR spectrum (3418 cm -1 ). The NMR data are very similar to those of compound 3. The position of the oxymethine proton was determined at C-1 by the HMBC spectrum. This proton (H-1) was observed at  3.63 (dt, J = 10.3 and 5.1 Hz), being slightly highfield shifted as compared to that of compound 3. The structure was determined as 1hydroxyeremophila-9,11-dien-8-one. These observations indicate that ring A of both compounds 3 and 4 adopts chair-like conformation and the hydroxy group at C-1 for compound 3 should be -quasi axial and that for compound 4 -quasi equatorial.
We have isolated four new eremophilane-type sesquiterpenoids, all of which had 9-en-8-one partial structures with a hydroxy group at C-1 or C-12 position. Compound 2 is considered to be a  9 derivative of kanaitzensol [4] . We assume that 12hydroxyeremophila-7(11)E-en-8-one, such as compound 2 and kanaitzensol, could not cyclize to a furan and remained unchanged in the biosynthetic pathway [21] . Compounds having a hydroxy group at C-1 position, 1-hydroxyeremophila-7(11),9-dien-8-one (both isomers), have been reported by Bohlmann and Knoll [22] . The configuration at C-1 position was discussed that the -isomer had -quasi equatorial conformation, while the -isomer -quasi axial. However, in our case, compound 3 (-isomer) adopted -quasi axial conformation, and compound 4 (-isomer) -quasi equatorial, although these compounds had different substitution at C-7 position (vide supra). The proton at C-1 of the -isomer was more shielded, while that of -isomer more deshielded in Bohlmann's compounds, being completely reversed to ours (Bohlmann's in CDCl 3 , while ours in C 6 D 6 ) [22] . Sørensen later reported that they isolated Bohlmann's compounds, in the ratio of 1:2 (:) [23] . However, the chemical shifts of H-1 of them were  3.76 for -isomer, and 3.71 for -isomer (in DMSO-d 6 ), which were similar to our data, not to Bohlmann's. It is interesting to note that a pair of compounds, 3 and 4, were isolated from this extract. Because Bohlmann and Sørensen also isolated a pair of isomers, it is assumed that the biosynthetic pathway to these compounds may be through a cationic or radical intermediate at C-1. It is also interesting to note that both angelate and tiglate esters of 3hydroxyeremophila-7(11),9-dien-8-one, 7 (=petasin) [5, 7] and 8 [4, 5, 7] , as well as 5 [4, 5, 7 ,20] and 6 [4,5,7,22c,24,25] , the major constituents in both samples, were isolated. Oxygenated coumarin 9 was also present in this extract [26] . 
